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ABSTRACT 



S. Joseph Campanella, "Communications Satellites: 
Orbitting Into the 90's", IEEE Spectrum, pp. 49-52, Aug. 
1990. 



A satellite direct audio broadcast system includes a plurality 
of fixed-rate, uniform, frequency division multiple access 
("FDMA") uplinks and a time division multiplexed 
("TDM") downlink. Source audio channels may be divided 
among and transmitted through a selectable number of 
fixed-rate uplinks so as to have selectable audio quality at 
the receiver. Fixed-rate FDMA uplinks include information 
designating related channels as containing related source 
information. On-board the satellite baseband processing 
selects uplink information channels for inclusion into none, 
one or multiple TDM downlinks. Transmitted audio infor- 
mation may be scrambled, and authorization downloaded to 
receivers to permit descrambling for paid subscription ser- 
vice. 

10 Claims, 7 Drawing Sheets 
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providing each of said channels with a control word, said 
control word comprising data selected from the group 
consisting of bits representing a number of related 
digital signal groups, each of said digital signal groups 
comprising a number of the plurality of channels, bits 
uniquely identifying the digital signal group to which 
one of the plurality of channels associated with the 
control word belongs, bits representing the number of 
the plurality of channels in the corresponding digital 
signal group, bits uniquely identifying the channel 
among the plurality of channels that corresponds to the 
control word, bits representing a number of sub- 
ensembles constituting at least one digital signal group, 
bits representing the number of the plurality of chan- 
nels in a sub-ensemble, bits uniquely identifying a 
sub-ensemble, bits for indicating which of audio, video 
and data constitute a corresponding one of the plurality 
of channels, and blocking bits to prevent reception of at 
least sub-ensembles of selected ones of the plurality of 
channels by a receiver; 

selectively routing said channels to at least one time 
division multiplexed downlink, the order and place- 
ment of said channels in said downlinks being prede- 
termined; and 

transporting said channels via said at least one time 
division multiplexed downlink to said receiver. 

2. A communication system for broadcasting programs 
comprising at least one broadcast station configured to 
generate a plurality of channels, at least one of said pro- 
grams to be broadcast being divided among a number of said 
channels, said broadcast station being operable to generate 
a time division multiplexed uplink comprising selected ones 
of said channels and a control word, said control word 
identifying a digital signal group to which a plurality of said 
selected ones of said channels belong and providing instruc- 
tions to facilitate recombining of said selected ones of said 
channels during reception thereof, said broadcast station 
being programmable to selectively route said selected ones 
of said channels to said uplink such that the placement of 
said channels in said uplink is predetermined. 

3. A communication system as claimed in claim 2, 
wherein said broadcast station is operable to generate a time 
division multiplexed second uplink and to control the rout- 
ing of said channels to one of said uplink, said second 
uplink, both of said uplink and said second uplink, and 
neither of said uplink and said second uplink. 

4. A communication system as claimed in claim 2, further 
comprising a .space segment configured to frequency trans- 
late and repeat said uplink in a downlink. 

5. A method of broadcasting programs from a plurality of 
sources comprising the steps of: 

obtaining information signals corresponding to a program 
from at least one program source; 

dividing said information signals of said program into a 
number of prime rate channels, each of said prime rate 
channels comprising a control word to identify which 
of said prime rate channels are related to the same said 
program to facilitate reception of said program; and 

selectively routing said prime rate channels into a time 
division multiplexed uplink such that the placement 
and order of said prime rate channels in said uplink is 
predetermined. 

6. A method as claimed in claim 5, further comprising the 
steps of: 

repeating said uplink in a downlink via a space segment 
for reception at a radio receiver; 
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demultiplexing said downlink to recover said prime rate 
channels; 

extracting said control words from said prime rate chan- 
nels; and 

recombining selected ones of said prime rate channels in 
accordance with said control words to recover said 
program. 

7. A method as claimed in claim 6, further comprising the 
step of reducing error in said uplink prior to retransmission 
via said downlink. 

8. A receiver in a broadcast communication system com- 
prising: 

an antenna and radio frequency front end for receiving a 
time division multiplexed downlink, said downlink 
comprising a plurality of prime rate channels, a pro- 
gram being broadcast by said communications system 
comprising at least one of said prime rate channels, the 
order and placement of said prime rate channels cor- 
responding to said broadcast in said downlink being 
predetermined to facilitate reception thereof, said prime 
rate channels each comprising a control word providing 
instructions to said receiver to recombine said prime 
rate channels to recover said program; 

a demultiplexer to recover said prime rate channels from 
said downlink in accordance with the predetermined 
order and placement of said prime rate channels 
therein; 

an input device to allow a user to select said program; 

a processor programmed to extract said prime rate chan- 
nels having said control words which correspond to an 
output signal generated by said input device; and 

an output device to playback said prime rate channels 
selected by said user. 

9. A signal comprising broadcast information embodied in 
a carrier wave comprising: 

a plurality of information channels comprising said broad- 
cast information, said plurality of information channels 
being combined to create digital signal groups; 

at least one control word, said control word comprising 
data selected from the group consisting of bits repre- 
senting a number of related said digital signal groups, 
bits uniquely identifying the digital signal group to 
which a selected one of said information channels 
belongs, bits representing the number of said informa- 
tion channels in a corresponding one of said digital 
signal groups, and bits uniquely identifying a selected 
one of said information channels; 

wherein said signal is multiplexed and the order and 
placement of said information channels in the multi- 
plexed said signal is predetermined to facilitate iden- 
tification of said information channels therein. 

10. A signal as claimed in claim 9, wherein selected ones 
of said plurality of information channels are combined to 
create a sub-ensemble within one of said digital signal 
groups, said control word comprising data selected from the 
group consisting of bits representing a number of sub- 
ensembles within said one of said digital signal groups, bits 
representing the number of said information channels in one 
of said sub-ensembles, and bits uniquely identifying at least 
one of said sub-ensembles. 
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